Introduction
Animal cells have a greater amount of integral proteins in their lipid layer, therefore implement reagents necessary to generate a cell lysis, turn as the implementation of some nucleases; It is important to control the volume of reagents and not to degrade the genetic material. Currently the use of molecular DNA analysis techniques for identification and detection of disease in animal species has become conventional, because of its ease of operation, high accuracy and efficiency. In Mexico, meat products have wide acceptance and there are several companies that make up the meat industry and are in charge of processing these foods (Hernández-Chávez et al. 2011) . Extracting genetic material is a key part in different molecular techniques to address the aforementioned problem. As a result of their protein structure, meat tissues exhibit much greater resistance to some buffers and/or reagents for cell lysis, and contain large amounts of lipid that impedes DNA purity. This has lead to much research to develop robust extraction techniques (Carlos et al. 2001) . Some commercial kits allow for an easy and simple extraction though some are too expensive. Other standard extraction protocols require large amounts of time and yield low purity results (Klein et al. 1998) . To extract nucleic acids from biological material cell lysis must ensue, cellular nucleases must be inactivated and nucleic acids must be separated from the cell debris. The ideal lysis procedure usually consists of a balance of techniques and must be strong enough to break the complex starting material (a meat tissue), but gentle enough to preserve the nucleic acid (Hargin et al. 1996) . The wavelength of 260 nm is the peak absorbance for both DNA and RNA. It is done with 230/260 and 260/280 relations to assess DNA purity with respect to contaminating proteins as phenol and the resulting DNA extraction (Maniatis et al.1992) . Therefore the aim of this study was to standardize a protocol for extracting DNA samples in fresh meat and processed using homogenization buffer and organic solvents. Abstract: In this work a protocol for the extraction of DNA from the meat of different animals (beef, pork, and horse) was established. The protocol utilized TE lysis buffer with varying concentrations of phenol and chloroform as a base reagent. Reactions were carried out for verying time periods and under differing temperatures. All samples analyzed were obtained from commercial grade meat sourced from the local region. 12 samples were used for methodological optimization with 30 repetitions per sample. Once optimized, purity results for the three species were 1.7 with a concentration (determined spectrophotometrically at 260 nm) of 100 µl/ml of DNA. The protocol was tested using 465 different meat samples from different animal species. All meat used was fresh and processed. Results showed a purity of 1.35 ± 0.076 and a DNA concentration of 70 ± 0.31 μl for a time duration of 1.5 hours. These results were tested by polymerase chain reaction (PCR) as reported by several authors. The extracts were tested using different PCR reactions using specific primers for horses. Results suggest that there was 39 positive samples. The proposed methodology provides an efficient way to detect DNA concentration and purity, suitable for amplification with PCR.
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Materials and Methods
The meat samples of the first part of the work (optimization) were obtained from commercial establishments in the region. 465 samples were provided as a service to a private institution in the center of the country. All samples were processed at the Laboratory of Food Quality and Authenticity of Animal Origin from the Department of Agricultural and Veterinary Sciences (ITSON). The samples were handled and transported on ice under enclosed conditions in order to prevent crosscontamination. The cell lysis buffer used was Tris-HCl, EDTA, SDS and NaCl, with different concentrations (Table  1) . Phenol was used to help break the cell wall, chloroform and isoamyl alcohol to precipitate the DNA, and proteinase K to provide improved purity.
For DNA extraction, a sample between 90-110 mg of lean meat was weighed. It was ground in 250µl of lysis buffer. All samples were then crushed and placed in Eppendorf tubes with 750 µl of buffer. Samples were then vortexed for 2min at 3000rpm to allow for homogenization to take place. It was incubated at 50-60°C for 30min. 600µl of phenol-chloroform-isoamyl alcohol proportions 25:24:1 were subsequently added and vortexed for 10 min at 3000rpm. Samples were then vortexed ay 14, 000 rpm for 10 min at 4 ⁰C. The supernatant was transferred to a new vial and 10µl of proteinase K was added. Then the sample at 20-50°C was incubated for 15 to 30 minutes depending on the species. Processed meat lysis temperature was 60°C.
A solution (600µl) of phenol-chloroform-isoamyl alcohol (24: 1 25) was again added. It was vortexed for 10 min at 3000 rpm. It was centrifuged at 14,000 rpm for 10 min at 4°C. The supernatant was transferred to a new vial. Isopropanol (500µl) was added, mixing with gentle agitation. It was centrifuged at 14,000 rpm for 10 min at 4°C. The DNA pellet was recovered by pouring the liquid and inverting vials on absorbent paper. After eliminating waste alcohol, DNA was rehydrated with 50mL of Milli-Q water or TE buffer (Tris10 mM, 1 mM EDTA, pH 7.5). Samples were stored at -20°C for further analysis. Quantification of DNA extract obtained was performed using a 1800 model spectrophotometer SHIMADZU with a quartz cell. 5 µl of the DNA sample was taken which was diluted with 495µl of pure milli-Q water, with a dilution factor of 1:100 (Clark et al. 2001 ) at a wavelength of 280nm and absorbance of 260nm. Subsequently, the extract was analyzed by conventional electrophoresis to verify the extraction yield and approximate size of the purified nucleic acids (Rivas et al. 1997) 3 Results and discussions DNA purity was measured to determine the effectiveness of the protocol and the amount extracted was quantified using a spectrophotometer. A total of 25 samples were analyzed statistically to determine the effectiveness of the protocol. The purity was 1.75±0.035 for horse, beef 1.79±0.031, pork 1.77±0.035 and processed meats was 1.23±0.026 (30 for each of the samples). The purity in 3 tissues gave suitable values 1.75 to 1.79, with 1.8 being the perfect purity value (Somma 2004) . For 465 samples results of 1.35±0.076 purity and a concentration of 70 ± 0.31 µl/ml were obtained, in a time of 1.5 hours. This demonstrates that the effectiveness of the protocol is excellent for molecular studies. It was found that values for processed meats were of very low purity (average 1.2), although the minimum amplification is 1.0 (Bourke et al. 1999) . This is therefore a robust protocol for meat analysis in poor conditions. Once the procedure had been optimized, gel electrophoresis analysis was conducted yielding the following results 4 tests were conducted for pork at different incubation times with lysis buffer (15min, 30min, 45min, and 60min). This is due to the high amount of fat in the cell structure in pork, giving a better result at 45min (Figure 1 ). Once the best time had been selected, samples were extracted 30 times to check the effectiveness of the protocol statistically. For horse meat and beef, 3 tests were implemented incubated with proteinase K, because these tissues contain less fat, likewise, the cells that make these muscle tissues contain more structural protein which is necessary to promote protease activity, favoring the time of 30min for horse and 15min for beef (Figure 2 and 3) . Once the best time was selected, the sample was extracted 30 times to check the effectiveness of the protocol.
In processed meats due to cell damage caused by high cooking temperatures and other treatments in the flesh that alter the pH of the sample, it was decided not to marinate the meat, as it is degraded in the mortar. In addition the incubation temperature was decreased (Figure 3) . Once the best time was selected , samples were extracted 10 times to check the effectiveness of the protocol statistically.
PCR was developed to assess the effectiveness of the protocol in processed meats performing a statistical quantity of 24 tests, using Eqqus1 and Eqqus2 primers (Table 2) , which amplify a conserved sequence in the mtDNA region of cytochrome B (Figure 4) . Although the amount of DNA is very low just a single molecule can be used in molecular studies.
Conclusions
The results show that this DNA extraction protocol using phenol and chloroform, is fast and easy to perform, obtaining better results for fresh samples. This was not the case for processed samples as they had very low values of purity and concentration. Fat of some species (such as pigs), limit the ease of DNA extraction from the samples. However, the amounts obtained in this work can be used in molecular studies (PCR, sequencing, and genetic mapping, among others). 
